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My goal for today and tomorrow (CCME3

Conference) Is to explore this issue:

If you had 5 things to focus on in order
to build classrooms that produce
students who are powerful thinkers,
what would they be?

My answer will be the “Teaching for
Robust Understanding” (TRU)
Framework.




Tomorrow...

| will go into detail into the
framework, tools we have built, and
our attempts to build supportive
professional cultures. | will raise look
for points of similarity and difference
with what | know of Chinese
pedagogical culture.




| will start by framing the big questions,
and show you how the framework
evolved. | will raise a number of issues
related to its origins, including how
general a framework built with Western
cultural assumptions might be.




My Long-Term Goal:

Building Classrooms that

produce students who are
Powerful Thinkers




This has been a 45-year project!

| began with problem solving:




From 1975 to 1985

| developed a theory of proficiency in
problem solving indicating that the
following determine success or failure:

e The knowledge base
 Problem solving strategies
* Monitoring and self-regulation
e Belief systems.

You may recognize this...




MATHEMATICAL
PROBLEM SOLVING

ALAN H. SCHOENFELD




But that’s about individuals and learning.

What about understanding teaching?

It took another 20 years to understand
teaching and, more generally,
decision-making.
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But that just focuses on one (essential)

member of the classroom.

The question is, how do we focus
effectively on the environment, and on
the student experience? Can we use the
framework to improve instruction?
To do so a framework must be coherent
and focused on the right things.




That's why | start with this big question:

If you had 5 things to focus on in order
to build classrooms that produce
students who are powerful thinkers,
what would they be?




It’s

Why 5 (or fewer)?

as many as most people can keep in

mind. (In fact, it may be too many to work
on at one time.)

If you have 20, you might as well have
none. People can’t keep that many things

In t
hel
on,

neir heads, and long check lists don’t

0. What matters is what people can act
in teaching and coaching.




What properties should those 5
things have?

They’re all you need (there’s nothing
essential missing).

They each have a certain “integrity” and
can be worked on in meaningful ways.

Their framing supports professional
growth.




But | didn’t know that was the question to

ask when | began the research.

So, | will take you on a brief tour of
some years of unsuccessful research.




Will the (Western) literature help?

There are lots of frameworks.

e Fframework for Teaching (or FFT, developed by Charlotte
Danielson of the Danielson Group),

e Classroom Assessment Scoring System (or CLASS , developed by
Robert Pianta, Karen La Paro, and Bridget Hamre at UVA

e Protocol for Language Arts Teaching Observations (or PLATO,
developed by Pam Grossman at Stanford University),

e Mathematical Quality of Instruction (or MQl, developed by
Heather Hill of Harvard University)

e UTeach Teacher Observation Protocol (or UTOP, developed by
Michael Marder and Candace Walkington at the University of
Texas-Austin).

e Instructional Quality Assessment, IQA, developed by the
University of Pittsburgh.




Actually, No.

They all focus on important things, but
they’re all partial, or scattered, or have too
many random parts; in some way or other
none are close enough to use.

They get at different things.

So, we needed to build our own.

Here’s our first try, in outline form.




We tried coding lessons, focusing on these things:

Access Accountability Productive Dispositions
(what the teacher givesallows) (what the teacher expects/demands) (what the teacher receives from students)
Strand Dimensions (codes) Dimensions (codes) Dimensions (codes)
. Students are able to experience the vibrancy and Methemalical exp!oranon landl(lhsclussmn should pe Students construct mathematics, attempting to
Mathematics . . accurate. Reasoning and justification should be tied | . . .
power of the domain of mathematics , discover rather than just receive.
to mathematics.
Students are given a chance to learn mathematics. |Students are expected to engage productively in the
Mathematics Leaming This requires making making mathematics learning | mathematics learning process, sustain efforts, and  |Students are interested in learning mathematics.
practices explicit and accessible. contribute to finding solutions.
o Students have an obligation to their teacher and
No students are marginalized in the classroom . ” .
. . peers to be respectful and helpful. Students are not |Students contribute and participate as a community of
Classroom Community ~ {community. All students have a chance to engage

and participate.

Just participants but leaders of the classroom
community.

mathematics practicioners.

Individual Learner

The classroom respects the uniqueness of each
Individual student, and gives appropriate
affordances.

Students have an obligation to themselves to leam
mathematics, and productively engage the subject
mater.

Students sustain efforts as learners. Students take
risks and believe that they can succeed.

It was impossible because of the detail we needed:




Access Dispositions Authority
(all students have opportunities to engage the A bility (stud are held to high standards) (student needs are met; students have pr ti (stud have ip over their with the
Strand subject) dispositions) subject)
Di i C (codes) Di i [ (Codes) Di i Constructs (Codes) Di i Constructs (Codes)
a) teacher and students use multiple
representations and make
connections between
representations; task requires
multiple representations and
connections between them.
D [ pres or & SUre
d) teacher and students use
academic language
a) tasks provide opportunities to ner ct fc
engage higher-level mathematical
thinking
b) 2-1. Accountable a) a constructed body of knowledge a) students generate/explain ideas
1-1. Access to rich to the 3-1. Students view b) useful 4-1. Authority over b) students question, challenge,
Mathematics mathematics mathematics mathemalics as: mathematical ideas evaluate ideas
1-2. Access to
Explicit o be a) students facilitate discussions
Expectations 2-2 Accountable a) is achieved through hard work b) students manage logistics
Mathemalics (taken from Ball's to mathematics s o persist [3-2. Students believe b) requires collaboration 4-2. Authority to guide ¢) students set the agenda/have
Learning Mal) learning in mathems mathematics leamning: c) is rewarding/interesting learning processes choice in activities
4-3. Authority is distributed
appropriately throughout &) across the teacher and the
the class®™ students®
b) between pre-existing ideas and
**In our scheme, we ideas generated by the class*
should be careful to
a) discussion among students is differentiate between “captured by three kinds of "who" in
math-focused normative and non- codes cited above: 1) teacher, 2)
ive descriptors; it students, and 3) explicit teacher
1-3. Opportunity shouldn't look like the support for students to engage in X
to Receive (and ideal is for students to (some codes also imply the additional
Give) Meaningful, contributions have all the authority and  "who" of outside authorities, such as
Classroom Constructive 2-3. Accountable e) students question and evaluate 3-3. Dispositions toward  a) students show respect for each teachers none, or vice textbooks or some "They" that might
Community Feedback: to classmates each other and teacher cl others' ideas versa. make the rules)

Individual Learner

ents ime o

work inc dently
d) tasks have multiple entry points
e) problem contexts respect
students' cultural backgrounds/prior
knowledge

1-4. Opportunity
to Engage the
Mathematics in
Their Own Way.

2-4. Accountable
to themselves

a) students have a role as
mathematical authorities

b) students sustain efforts to reach
learning goals

c) students participate in classroom
activities

3-4. Students feel:

a) like individuals capable of learning
math

b) it's okay to make mistakes

c) like they have a mathematical
future - from Davis & Seashore rubric

4-4, Students acquire
authority through
competence.




Time

Faasible in
Code & Spatial Scale Description of Code ACCESS ITY ONE ¥
|Ru1-dm0? Area | Scale | L 2
TEACHER
[3-1. Teacher responds
) 1-9; Explic Expectations ; =
aT ¥ Tonchor | Losson | vl Ciags | VN 50tting 10 a task, tnacher chocks whethar students |5 ER IR SRR R o students’ depositicn
understand the directions Fac ak toward mathematios
aive Iy
Teacher checks for undaestanding. (an ataolte count of . 3-1. Teacher respands
a1 v Tonthor | Leison Vihole Clagg | Mmiber of times wa casrve this. either formally through unit ;:uwmnb-::ym ':uh“' o students’ dapositicn
. : assessments, or informally through quick-and-dirty formative = toward mathamatics
in-cl even IOUp 4 ing ) s
31, Teacher responds [4-a; Students
aT v Tonchor | Lesson | Ve Class ! | Teacher pushes for conceptual undarstanding (0. . theough | To rich mathamatics? (Mo |1: Accountabilty o [io students’ éspositicn |positicrd a5
Small Group  ["Why? questions) - |; count) constnsct yed about this) the Math toward mathematics  (compatent (which gives.
£ Bitrrity)
s | 1< ExpRcil Expeciagions -
. X Whole Class /| Teacher nsks students to justfylexplan their resoning. (I8 . 1z Accountabiliy o
4T ¥ Temcher [ Lesson | g Group |this on sxamsin of 3771 ;‘::"W"""""‘ i Mam
32 Taacher responas
4-b: Opporurity to Receive |, ; 1-b: Aumhority b -
5T ¥ Teacher | Lesson | /o Class/ . Fatdback - from other 4: Accountablity to  |bo students’ cispositicn qusstion, chalenge,
Small Group | Teacher prompts sludents ko respond o each other's keas. | S0 Classmales toword mathematics | Lo am
(abssoluta court) o ! —
3-b; Access 1o Producive 3-2 Teaches responds 1 Authority b -
" Whede Class / Identitios - students to students’ caposition g
6T ¥ Teacher | Lesson Small Croup. Teacher sclicits student ieas. posiicned aa capatie oo
Iarnens. IImﬂniﬁ
Teachar ko up o goms o shedont Goa. [Hew does i 1o stadents’ daposition | 1"8: AUSHRity b0 -
m ¥ Tescher | Lesson | Wheke Class 1o harve both "taking up” and "ignoring” as the same |- o et |FEreralefexplain math
code? HLL] . e idoas
it Class /| TEACEN buids on SLgenls o matematical howiedge || |2; Engagig B Walh in
¥ Tusshus Lesson Small Greup e an example hen more than on the others, what would | Onam Wy - on thair own
- PHP|this ook ke ? L] math level
Teacher pushes students toward mathematical accuracy and
toward farmal math teminoiogy [maybe examples would be. 3 .
. Tonches | LESSONS Ciamg | ICO Baplitly tomchos malhematical languagn and ‘:‘D' f"""" E?““"I“""’ 21: Accountabity 1o
e Uit Wihole Class | abastary,” andlios aachos rovosces stuent kloas in formal [ "m“'"‘“ ormal malh | Mol
mathamatical languaga.” | think is is faasible 1o code these |09
in real time. NLL]
Teacher makes TUBIre-0rer1ed SLMEments AboUT s LEng
of deing math in the fulure in some way (Davis & Seashore
have a &-point rubric in their scheme we can look al. We 3-a: Access 1o Productive
* Toacher Uit aten could make o tally of Idertitios -
that occur aver the course of a unit; Or, wa could just tally | mathematical futur
yes/na per lesson and then analyze e patiern over the
course of the unit)
T Aoty
Teachar makns an ancouraging remark that may. for 3-b: Accass 1o Productive L‘e‘::"‘w"'m G
- Teacher Uit ~ examgle. fostor parsisiance or positon students 3 capable |Identities - students 4-a; Studerts see 4 Students
leamars (We could make a tally of the number of such positicned as capabie themseties as capable od 88
staipments that poour ower the course of & unil) Iearness. o aoe
' compatant {which gives
them autharity)
T Engaging e Mamh In
. N Whole Class / (Cram Wary - shudents have
N Tescher | Lesson | o Group  |Walt tme, {caloulate the average time o feacher walts for  [independent workithink
Sludent sspensn after sking & ouestion) e
STUDENTS
T-a: Authority 1o -
Whole Class / . . " 1: Accountability 1o .
45 ¥ Sucerts | Lesson | ool < IR | Stucents justitylesplain their reasoning. - the Math m::ram‘&mm math
Sruconts queston and o,
A P . 4-b: Opponurdty 1o Recewe 1 Autherity to -
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58 ¥ Swcents | Le8son | s Group | bsohe count - this may happen In whole group discussicn :m"m o 2“;“:::::”9’
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33, Shudants
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[:3:3 ¥ Swcents | Lesson \gm g:_:: Stucents share new ideas. - o
(classmates of the ieas
teacher;
N O
\ dispositions toward 2-a: Authority over
95 ¥ Sucents | Unh 'm g:?" - tivity =
= ® | Sruconts faclitmte whele-class or small growp discussions orthe (&
Lyosino) tenchen)
I 34, Baudoris 20 Aushonty over
108 ¥ sucents | L5500 | vmole Class | Stucerts Ao ';;:‘:"“‘I'”“” foglsticaltasks (e.9- passing | tions toward | classreom activity -
L individualsell-eMency |managing logistics
53, Swudents .
e Class /| EPecially in classos with ELL students, students aro 2-a: Engaging the Malh in towarg [+ Shutonés
18 i Stucents | Lesson Small Greup | S0 Lsing non-dominan language in ciass wathout (Cram Wary - through use of 1801t (s
| sanction from teacher (yesino). [non-dominant language (classmates crthe |0 EY *m“' i
teacher) .
2. Engaging the Math in per=d
128 v Stcants | Lesson | Vhole Class/ (Pariciaton is distibuted faidy across stucents so thatro | Oan Way - students have w"‘"““ oo
i Small Group [ handfil of students dominate discussion independent warkihink unsy
time (classmates of the
teacher)
% ot StInS Spond working cn math indopondently gﬂiww'm:ﬁx 3.4, Studorts
N Swcents | Lesson - {compared with tima saent on taacher talking about math or | TS UL L diagpoaitions toward
Cla33r0OMm management] time individualsell-eMoacy
Lossan | Stucants parkcpate in sotting lesson agenda and stresturing :leﬂrmm 2 Awthanity over
? Srucents © | Whole Class | actiities (.., who %o work with, haw much time spent on an |- o mathematics | CHISSroom activity -
o4c.) - (yes/na) as setting lesson agenca
TASK
M M & o - Accountabilty 1o 3-1: Nature of
4K ¥ Task | Losson Task roquines sludonts ta justity. cor@etum, intarprot et s
5: Engaging e Math in X TA0; Stdnnis ae
U] Task Lesson - (Cram Wiary = on thair own :"'N”""i;[ Fositiored as
Task atlords multiplo entry points for students, math level ——
-6 Engaging o Mahin | "
M Tast | Lesson Task aliords multpla represoniatons Cn Way - g thair own |- Aecountabiltyta - (3-1: Nature of
mah lavel i
" " 3-1: Hature of
2 ' i
Tesk | Lesson Tasks have real-word applications ==

There were codes

or teacher, students,
And task along

All the dimensions.

It was unworkable.




We tried again, simplifying by looking
at “Events of Interest.” That got
complex very fast...




Events of Interest

Part 3: CAT-specific

Sub-Category Event # Description of Event
Events
1 Participants rephrase/reword the problem context to put it in more kid-
friendly language.
2 Teacher checks that students understand non-mathematical vocabulary.
A. Navigating Language 3 Teacher checks that students understand mathematical vocabulary.
Evie: use of reading strategies, students being asked to read aloud or in
4 small groups, word walls, use of personal dictionaries, sentence frames,
sentence starters
Teacher asks questions that call students attention to relevant quantities
5 (e.g., What is the problem asking you to find? or What does the problem
give you?)
6 Evie: Students connect guantities, operations, relationships, and
B. Identifying Relevant Quantities calculations to reasoning around context.
7 Evie: Students make sense of the quantities required to solve the
problem.
Evie: Students articulate goals or strategies for solving problem
8 connected to reasoning around context.
9 Participants make explicit connections between inputs and outputs (vs.

C-1. Articulating Mathematical

relying on recursive rules).

Participants engage in qualitative sense-making of relationships between

Relationships Between Quantities 10 quantities.
11 Participants reference a family/families of functions and their features.
12 Kim: Students choose which representation to use
3 Kim/Dan: Students construct a representation (e.g., equation, graph,
1 table).
C-2. Generating Representations 14 Bob: Teacher asks the students to construct a representation / The task
C. Representing requires students to construct a representation.
Relevant Quantities 15 Alan: The representation is tied in a meaningful or useful way to the
context of the problem.
16 Participants move between representations.
17 Participants use representations to solve contextual problems.
C-3. Interpreting or Making 18 Participants compare the advantages and/or limitations of various
Connections Between representations.
Representations Evie: participants make connections among representations (it's not just
19 comparing representations, like "| like the table better than a graph";it's
about seeing how the rate of change, for example, shows up in the table
and in the graph)
Bob: Teacher emphasizes arithmetical accuracy or providing
20 opportunities for students to do calculations correctly (providing
D-1. Making Calculations or resources, etc.)
Executing Procedures 21 Participants solve an equation for a variable.
. Participants use algebraic technigues to solve systems of equations
D. Sol\nng the Problem 22 (substitution, elimination, etc. vs. guess-and-check)
D-2. Attending to the Problem Participants orally reference the problem context in explaining their work
Context to Check the Plausibility 23 or
of Results or Making Sense of Participants reference the problem context in explaining their work in
Quantities writing.
E. Justifying and 24 |72
Explaining Reasoning 25  |[?727?

So we
abandoned
that
approach as
well.




Introduction

		How to Use ACTION (Algebra Classroom Teaching Instrument for Observing Norms)

		Note (2-13-11): This sheet is copied from the old scheme and will need to be updated for ACTION 2.0







		The ACTION scheme is meant to be used in real time. It is based on the assumption that mathematics classroom activities typically occur in one of four "modes" or activity structures: Task Introduction (TI), whole class Mathematical Discussions (MD), Student Work Time in Small Groups (SWT-SG), and Individual Student Work Time (SWT-I). Episodes where the codes do not seem to be appropriate descriptors are coded SDA (scheme doesn't apply.) More extended characteriztions of these four modes are given in the sheet "description of modes."

		In class, the coder fills out the in-lesson notes. These are a chronological record of what happened, coded with: time stamp; indication of classroom mode (activity structure), and a brief qualitative description of what took place.

		After the lesson is over, the observer converts the qualitative observations from the in-lesson notes into a quantitative series of ratings, in the Overall Scoring Sheet. Separate occurrences of each ode are scored separately: thus if the teacher led the class in whole-class mathematcal discussions three separate times, scores would be assigned for MD (1), MD (2), and MD (3). Some post-lesson summary scores are also assigned, possibly after a lesson debrief with the teacher. Rubrics for assigning scores ar given in the five tabs corresponding to the four modes and post-lesson review.



		Given that we are coding for "teaching for robust student understanding," some of the scoring rubrics are grounded in our "Robustness Criteria" - criteria for robust student understanding of mathematics. See the "Robustness Criteria" tab for elaboration.



		This ACTION packet contains the following sheets:

		     This Introduction (How to use ACTION)

		     Modes - descriptions of the classroom modes or activity structures

		     Robustness Criteria - for students' robust understanding of mathematics

		     TI  -  Task Introduction Rubric

		     MD  -  whole class mathematical discussions Rubric

		     SWT-SG  -  Student work time in small groups Rubric

		     SWT-I  -  Individual Student Work Time Rubric

		     P-L  -  Post-Lesson Evaluations Rubric

		     In-lesson notes sheet

		     Summary scoring sheet



		Note: As this scheme is still very much a work in process, the current scoring sheet has spaces for raters' notes on the degree to which the ratings seem to be a good fit with what actually happened.





















Robustness Criteria 2.0

		ACTION 2.0

		Robustness Criteria



		1. Navigate Language 

		2. Identifying Relevant Quantities 



		3. Represent Relevant Quantities

		a.       Articulate Mathematical Relationships Between Quantities 

		b.     Generate Representations 

		c.      Interpret or Make Connections Between Representations 



		4.  Solve the Problem 

		a.      Make Calculations or Execute Procedures 

		b.     Attend to the Problem Context to Check the Plausibility of Results or Make Sense of Quantities 



		5.  Justify/Explain Reasoning





EoI - Part 1

		ACTION 2.0

		Events of Interest

		Part 1: Classroom Context		Event #		Description of Event

		A. Lesson Goal		1		Teacher explicitly states lesson goals

				2		Teacher writes down lesson goals

				3		Time not spent on achieving lesson goals (tally time spent on administrative, or discipline issues, mathematics that does not relate to lesson goals.)

		B. Processes		4		Teacher explicitly specifies the product

				5		Teacher provides guidelines on how to work on the task (small group, individual, etc)

				6		Teacher specifies amount of time alloted to work on task

				7		Teacher states expected qualitites of work (see IQA)

		C. Classroom Climate		8		Teacher manages behavioral disruptions 

				9		Students participate in small group work (see rubric)

				10		Students participate in discussion (see rubric and IQA)

		D. Task as Written		11		The task requires students to (1) navigate the language, (2) identify and relate relevant quantities, (3) Represent quantities (4) Solve problem, (5) Explain reasoning





EoI - Part 2

		ACTION 2.0

		Events of Interest

		Part 2: General Mathematics		Event #		Description of Event

		A. Big Ideas/ Mathematical robustness		1		Teacher highlights a mathematically central idea (how and why it works).

				2		Teacher makes a superficial/trivial attempt to highlight a mathematical idea.

		B. Mathematical Accuracy		3		Teacher makes a significant mathematical error.

				4		Teacher makes a minor mathematical error.

		C. Scaffolding		5		Teacher provides scaffolding that helps students who are stuck without compromising the mathematics.

				6		Teacher trivializes the task by providing an explicit procedure.

		D1. Teacher presses for student reasoning		7		Teacher presses for accuracy or asks students to provide evidence for claims.

				8		Teacher makes a superficial/formulaic attempt to ask students to provide evidence.

		D2. Students explain and press for explanations		9		Student provides appropriate evidence for a claim.

				10		Student provides superficial evidence for a claim.

		E. Use of student ideas (a.k.a. formative assessment		11		Teacher elicits student ideas and pursues correct reasoning to deepen understanding, or incorrect reasoning to help correct misunderstandings.

				12		Teacher makes a superficial/trivial attempt to elicit student ideas, but does not productively use them.





EoI - Part 3

		ACTION 2.0

		Events of Interest

		Part 3: CAT-specific Events		Sub-Category		Event #		Description of Event

		A. Navigating Language				1		Participants rephrase/reword the problem context to put it in more kid-friendly language.

						2		Teacher checks that students understand non-mathematical vocabulary.

						3		Teacher checks that students understand mathematical vocabulary.

						4		Evie: use of reading strategies, students being asked to read aloud or in small groups, word walls, use of personal dictionaries, sentence frames, sentence starters

		B. Identifying Relevant Quantities				5		Teacher asks questions that call students attention to relevant quantities (e.g., What is the problem asking you to find? or What does the problem give you?)

						6		Evie: Students connect quantities, operations, relationships, and calculations to reasoning around context.

						7		Evie: Students make sense of the quantities required to solve the problem.

						8		Evie: Students articulate goals or strategies for solving problem connected to reasoning around context.

		C. Representing Relevant Quantities		C-1. Articulating Mathematical Relationships Between Quantities		9		Participants make explicit connections between inputs and outputs (vs. relying on recursive rules).

						10		Participants engage in qualitative sense-making of relationships between quantities.

						11		Participants reference a family/families of functions and their features.

				C-2. Generating Representations		12		Kim: Students choose which representation to use

						13		Kim/Dan: Students construct a representation (e.g., equation, graph, table).

						14		Bob: Teacher asks the students to construct a representation / The task requires students to construct a representation.

						15		Alan: The representation is tied in a meaningful or useful way to the context of the problem.

				C-3. Interpreting or Making Connections Between Representations		16		Participants move between representations.

						17		Participants use representations to solve contextual problems.

						18		Participants compare the advantages and/or limitations of various representations.

						19		Evie: participants make connections among representations (it's not just comparing representations, like "I like the table better than a graph"; it's about seeing how the rate of change, for example, shows up in the table and in the graph)

		D. Solving the Problem		D-1. Making Calculations or Executing Procedures		20		Bob: Teacher emphasizes arithmetical accuracy or providing opportunities for students to do calculations correctly (providing resources, etc.)

						21		Participants solve an equation for a variable.

						22		Participants use algebraic techniques to solve systems of equations (substitution, elimination, etc. vs. guess-and-check)

				D-2. Attending to the Problem Context to Check the Plausibility of Results or Making Sense of Quantities 		23		Participants orally reference the problem context in explaining their work
Or 
Participants reference the problem context in explaining their work in writing.

		E. Justifying and Explaining Reasoning				24		?????

						25		?????



		REPRESENTATIONS CHECKLIST		What types of representations were used in this lesson?

				Graphs

				Tables

				Equations

				Diagrams/pictures

				Verbal descriptions

				Evie: have a pentagon where you are checking off what representations were used, and drawing lines between nodes





Example Part 3 Rubric
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Participants make explicit connections between inputs and outputs (vs.
relying on recursive reasoning).

Participants engage in qualitative sense-making of relationships between
quantities

Participants reference a family (families) of functions and its features.








Every approach we took resulted in our

looking at a large amount of detall.

We listed hundreds of things that were

important to notice. We incorporated

everything from the literature and our
observations...
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ACTION 4.1 (beta)

		ACTION 4.1 2011-11-3



		#		Facet



		A		Giving Directions (for Individual or Group Work)						*Setting Process Expectations*				* Setting Product Expectations*

								1		Teacher tells students to get started without setting process expectations.		1		Teacher tells students to get started without setting product expectations.

								2		Teacher sets process expectations (e.g., amount of time for task, how students should organize themselves).		2		Teacher sets expectations about final product  (e.g., by providing a scoring rubric, showing examples of high quality work).

								3		Teacher engages students in mutually setting process expectations.		3		Teacher engages students in mutually setting expectations for final product.



		B		Summarizing the Math Discussed						Who is Doing the Summarizing?				What is the Nature of the Math Being Summarized?

								1				1

								2				2

								3				3



		C		Connecting to Prior Knowledge						Who is Involved in Creating the Connections to Prior Knowledge?				What is the Nature of the Math Being Connected?

								1				1

								2				2

								3				3



		D		Positioning Students Relative to Task						 Who is Being Positioned as Capable of Doing the Math?				How/Why is the Math Being Learned Relevant/Useful?				What Does it Take to Be Successful in Math?

								1		Teacher tells students to work on task but doesn't position them relative to the task.		1		Mathematics is not emphasized as important/relevant to students.		1		Teacher doesn't emphasize effort over ability.

								2		Teacher positions students as capable of working on a difficult task, but addresses students in a general way (e.g., you guys can do this).		2		Teacher talks about the importance of mathematics for students in a general sense (e.g., you guys really need to know this).		2		Teacher emphasizes the importance of effort.

								3		Teacher is explicit in positioning ALL students as capable of working on the task (e.g., multiple ability treatment).		3		Utility of math is addressed specifically (e.g. students are positioned as having mathematical futures).		3		Teacher emphasizes the importance of effort AND the need to be persistent in the face of difficulty.



		E		Teacher Exposition of Mathematical Ideas						[Incorporating Ideas from Class Discussion into Exposition]				[Depth/Quality of the Math in the Exposition]

								1		Teacher ignores or dismisses student reasoning.		1

								2		Teacher acknowledges contribution but doesn't actively incorporate it into the lesson (e.g., that's an interesting idea, but we're not working on that now).		2

								3		Teacher incorporates and builds on student reasoning to move the lesson forward		3



		F		Discussing Mathematical Ideas/Reasoning						[Facilitating Discussion Participants]				[Eliciting Student Reasoning]				[How Student Responses are Taken Up]				[Encouraging Multiple Solution Paths]				[Considering Correct Ideas Not Aligned to Lesson Goals]

								1		Only the first student that raises his/her hand is the one that gets called on.		1		Teacher does not attempt to further explicate student's thinking.		1				1		The task/introduction strongly suggests a single solution path.		1

								2		Beyond the first student, at least one other student who raised his/her hand gets called on to respond to a given question.		2		Teacher attempts to explain/re-phrase the students' thinking.		2				2		The task/introduction affords multiple potential solution paths.		2

								3		Teacher uses techniques to actively engage students who do not volunteer (e.g., wait time, popsicle sticks, cold calling).		3		Teacher probes student to further explicate his/her strategy/thinking.		3				3		The task/introduction encourages/requires multiple solution paths and/or the contrast of different solutions.		3



		G		Monitoring Whole Class Understanding - INFORMAL						How Deep was the Math Being Assessed?				How Many Students are We Getting Data From?				What Does the Teacher Do with This Information?

								1		The monitoring only involved checking answers (i.e., "How many of you got 3/4 for #17?")		1				1

								2		The monitoring had to do with assessing students' execution of a mathematical procedure.		2				2

								3		The monitoring asked students to explain their reasoning or answer a why question.		3				3



		H		Monitoring Whole Class Understanding - FORMAL						How Deep was the Math Being Assessed?				How Many Students are We Getting Data From?

								1		The monitoring only involved checking answers (i.e., "How many of you got 3/4 for #17?")		1

								2		The monitoring had to do with assessing students' execution of a mathematical procedure.		2

								3		The monitoring asked students to explain their reasoning or answer a why question.		3



		I		Student Seeks to Clarify Mathematical Ideas/Reveals Confusion						How Cognitively Demanding is the Response?				How Cognitively Demanding is the Student's Question?				How is the Question Taken Up?

								1		Teacher ignores or dismisses the question.		1		The student asks about whether an answer is correct or not (i.e., a "WHAT" question) or a non-specific question (e.g., "I don't know how to get started!")		1		Acknowledged but not responded to.

								2		Teacher gives an explanation directly answering the student's question.		2		The student asks a specific question about HOW to do a procedure.		2		Answered by teacher.

								3		Teacher engages the student/class in answering the question (e.g., acting as a guide).		3		The student asks WHY something works.		3		Students engaged in answering it.



		J		Scaffolding the Mathematics in the Tasks						[Maintaining Cognitive Demand]				[Providing a Variety of Entry Points]

								1				1

								2				2

								3				3

















		?		Leftover FCs						* Handling Student Reasoning *				*Nature of Student's Idea*				*Students' Opportunity to Engage the Task*				*Nature of Teacher's Solicitations*

								1		Teacher dismisses student's nascent strategy and tells the student to use the target strategy (e.g., that's fine, but today we want to practice X)		1		Most of the student responses during this chunk consisted of only single-word responses (e.g., IRE).		1		Teacher solves the task for students before they have a chance to engage it.		1		Most of the teacher's solicitations during this chunk consisted of IRE-style questioning.

								2		Teacher explains why it is more desirable to use the target strategy (e.g. in this case using strategy X will help us find the solution more easily).		2		Most of the student responses during this chunk consisted of procedures (possibly including an answer) for how to solve a problem.		2		Students are handed the task and are told to get started with no teacher intervention.		2		Most of the teacher's solicitations during this chunk were of a procedural nature (i.e., how students solved a problem).

								3		Teacher tries to pose questions or re-frame the task so as to motivate the need for the target strategy.		3		Most of the student responses during this chunk consisted of extended explanations (multiple sentences with a reason).		3		Teacher engages students in brainstorming possible approaches to the task without explicitly showing them how to do it.		3		Most of the teacher's solicitations during this chunk asked students to explain why their answer/procedure makes sense.



		L		Navigating a Task's Language or Context						*Who Does the Navigating*				N/A				*Opportunity to Engage Task as Written*

								1		Teacher does not check if students are comfortable with the language or problem context.		1				1		Teacher boils the language or context out of the task, leaving only the quantities needed to get an answer.		1

								2		Teacher checks if students are comfortabel with the language or problem context, but does the work for the kids (e.g., defines unfamiliar words for students, paraphrases the problem context).		2				2		N/A		2

								3		Students and teachers work collaboratively to build students' understanding of the language or context in the problem.		3				3		Teacher gives students an opportunity to work with the task as stated.		3



		M		Building a Situation Model						* Who Builds the Model *				N/A				N/A

								1		Teacher tells students which quantities are relevant to solving the problem but doesn't explain why they are relevant/important.		1				1				1

								2		Teacher explains why certain quantities are relevant to solving the problem.		2				2				2

								3		Teacher engages students in a discussion about which quantities are relevant to solving the problem and how they are related.		3				3				3



		N		Interpreting a Representation						N/A				N/A				* Interpreting/Connecting Representations *

								1				1				1		Participants only talk about parts of a representation, but not what they mean (e.g., this is called the x-axis, this is called the y-axis).		1

								2				2				2		Participants analyze parameter changes within a single representation		2

								3				3				3		Participants make connections between different types of representations		3



		O		Generating a Representation						* Who Generates? *				* Autonomy in Generation *				N/A

								1		Teacher generates a representation but doesn't explain how/why the representation comes about.		1		The task/teacher tells what representation to use.		1				1

								2		Teacher generates the representation but explains how/why he/she does so.		2		A representation is chosen, but there is no real discussion on why it is appropriate.		2				2

								3		Participants work cooperatively to generate a representation.		3		Participants determine which representation would be most appropriate to generate.		3				3



		P		Performing Calculations						* Accuracy During Calcuations *				N/A				* Justifying Results *

								1		Participants make calculations without any means of checking accuracy.		1				1		There is no justification of results.		1

								2		Teacher emphasizes calculational accuracy (e.g., be sure to be careful with negative signs here).		2				2		The teacher provides an explanation relating to context/checking calculations to justify the answer.		2

								3		Participants discuss techniques that can be used during calculations to check accuracy.		3				3		Participants work together to check the solution after it has been reached.		3



















































































































































































Key for Dimensions

		KEY		Dimensions of Teaching for Robust Student Understanding

				Rich Math

				Cognitive Demand

				Access

				Accountability / Authority

				Formative Assessment

				Algebra-Specific Stuff





Robustness Criteria

		Criteria for Teaching that Leads to Robust Student Understanding (tentative, as of 2011-10-11)

		When mathematics teaching in algebra is of the type that leads to robust student understanding:

		1. It focuses on robust mathematical thinking. The emphasis is on mathematics that is deep and connected, which requires sense making rather than procedures, and has a high cognitive demand. This type of mathematics is connected, sensible, and useful.


		2. It provides all students access to engage mathematics. Not only does the teaching target all students, but it makes expectations explicit for all learners. This also includes providing all learners access to positive mathematics identities, so that they can see themselves as doers of mathematics.

		3. The teacher supports students to do the reasoning, rather than reasoning for them. Students have opportunities to make sense of the mathematics for themselves, and construct explanations of the mathematics for themselves and others.

		4. It is diagnostic (i.e., rooted in student reasoning, through formative assessment). The teacher elicits, challenges, and builds upon student reasoning, and uses it to guide the lesson.

		5. Algebra is used as a tool for modeling situations. Students navigate the language of a situation to build a mathematical model of it, by representing the relevant quantities with appropriate algebraic representations.





How we View Interactions

		In order to score a lesson, we need to break it into manageable chunks.



		1. Episodes segment lessons temporally.

		2. Facets describe what types of activity are going on during an episode (this is neutral - we aren't making statements about what is and isn't important yet)

		3. Facet characteristics tell us how to score the types of activity taking place.





Guidelines for Coding

		How are we chunking episodes?

		1. An episode ends when the class moves to a new part of the problem

		2. An episode ends if a new mathematical idea/strategy is being talked about

		3. An episode ends if the class moves from whole class to small group (or vice versa)

		4. An episode can be anywhere from about 45 sec - about 5 min (all of them might not be the same duration)

		5. Episodes might have themes: teacher presents the task, students ask for clairification or elaboration, 

		How are we coding within a particular episode?

		1. Determine which facets apply.

		2. The rubrics (the 1-2-3's) for a given Facet get coded just once for a given episode

				e.g., if there were 3 instances of Facet G in a episode, the rubrics for Facet G would only get coded one time

		1. For example, for "Deciding who gets called on," you'd mark that each time a kid gets called on

		What's the deal with the Situations?

		1. We aren't using Situations anymore to chunk out the lesson

		A bit question - will there always be video - might we need an additional pass. 

		How are we going to count this stuff?

		1. Counting the # of instances of Episodes that contain particular Facets

		2. Looking at the scores of the Facet Characteristics/Rubrics (i.e., how many 3's, 2's, and 1's of Facet B were there?)

		3. Looking at the proportion of Facets and how they scored (i.e., One lesson had 6 instances of Facet B, and the majority of them were high quality (3's))





Rationale behind Re-design

		As of July 1, 2011:

		What is the design rationale behind the ACTION 3.1 prototyping work?

		The re-design of ACTION is intended to address 2 big pieces of feedback came out of the Advisory Board meeting in June:

		1. The current version of ACTION only records the (presumed) ideal types of classroom activity. That approach won't allow us to capture VARIATION (i.e., what the middle-of-the-road teacher is doing). 

		2. The current version of ACTION focuses solely on teacher moves. However, classroom activity is also about how STUDENTS take up those moves. Our scheme should capture the INTERACTIONAL nature of classroom activity.

		How are we re-thinking the EoIs?

		Currently, the EoIs are events to be checked off. 

After our first meeting, we are thinking about re-framing them as "situations" to pay attention to, in which 3 or 4 different scenarios might play out. What we'd be checking off now is 1 of those several scenarios.

		What are the implications for our scoring rubrics?

		Currently, the EoIs are tallied and bundled, and the total score is used to generate a rubric score from 1 -> 4 for a given EoI bundle. This was always considered a temporary solution that might require a more sophisticated approach...

We've started talking about some possibilities for how we might need to rework the link between EoIs and the Scoring Rubrics. There are a few ideas on the table but nothing concrete yet.
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| # Facet [ ] ]
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A |(for Individual or *Setting Process Expectations* * Setting Product Expectations*
Group Work)
1 Teacher tells students to get started without 1 Teacher tells students to get started without
setting process expectations. setting product expectations.
Teacher sets process expectations (e.g., Teacher sets expectations about final product
2 amount of time for task, how students 2 (e.g., by providing a scoring rubric, showing
should organize themselves). examples of high quality work).
Teacher engages students in mutually 3 Teacher engages students in mutually setting
setting process expectations. expectations for final product.
Summarizing the What is the Nature of the Math Being
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Math Discussed 9 9 Summarized?
1 1
2 2
3 3
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Teacher is explicit in positioning ALL students Utility of math is addressed specifically (e.g. Teacher emphasizes the importance of
3 as capable of working on the task (e.g., 3 students are positioned as having 3 effort AND the need to be persistent in
multiple ability treatment). mathematical futures). the face of difficulty.
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		ACTION 4.1 2011-11-3



		#		Facet



		A		Giving Directions (for Individual or Group Work)						*Setting Process Expectations*				* Setting Product Expectations*

								1		Teacher tells students to get started without setting process expectations.		1		Teacher tells students to get started without setting product expectations.

								2		Teacher sets process expectations (e.g., amount of time for task, how students should organize themselves).		2		Teacher sets expectations about final product  (e.g., by providing a scoring rubric, showing examples of high quality work).

								3		Teacher engages students in mutually setting process expectations.		3		Teacher engages students in mutually setting expectations for final product.



		B		Summarizing the Math Discussed						Who is Doing the Summarizing?				What is the Nature of the Math Being Summarized?

								1				1

								2				2

								3				3



		C		Connecting to Prior Knowledge						Who is Involved in Creating the Connections to Prior Knowledge?				What is the Nature of the Math Being Connected?

								1				1

								2				2

								3				3



		D		Positioning Students Relative to Task						 Who is Being Positioned as Capable of Doing the Math?				How/Why is the Math Being Learned Relevant/Useful?				What Does it Take to Be Successful in Math?

								1		Teacher tells students to work on task but doesn't position them relative to the task.		1		Mathematics is not emphasized as important/relevant to students.		1		Teacher doesn't emphasize effort over ability.

								2		Teacher positions students as capable of working on a difficult task, but addresses students in a general way (e.g., you guys can do this).		2		Teacher talks about the importance of mathematics for students in a general sense (e.g., you guys really need to know this).		2		Teacher emphasizes the importance of effort.

								3		Teacher is explicit in positioning ALL students as capable of working on the task (e.g., multiple ability treatment).		3		Utility of math is addressed specifically (e.g. students are positioned as having mathematical futures).		3		Teacher emphasizes the importance of effort AND the need to be persistent in the face of difficulty.



		E		Teacher Exposition of Mathematical Ideas						[Incorporating Ideas from Class Discussion into Exposition]				[Depth/Quality of the Math in the Exposition]

								1		Teacher ignores or dismisses student reasoning.		1

								2		Teacher acknowledges contribution but doesn't actively incorporate it into the lesson (e.g., that's an interesting idea, but we're not working on that now).		2

								3		Teacher incorporates and builds on student reasoning to move the lesson forward		3



		F		Discussing Mathematical Ideas/Reasoning						[Facilitating Discussion Participants]				[Eliciting Student Reasoning]				[How Student Responses are Taken Up]				[Encouraging Multiple Solution Paths]				[Considering Correct Ideas Not Aligned to Lesson Goals]

								1		Only the first student that raises his/her hand is the one that gets called on.		1		Teacher does not attempt to further explicate student's thinking.		1				1		The task/introduction strongly suggests a single solution path.		1

								2		Beyond the first student, at least one other student who raised his/her hand gets called on to respond to a given question.		2		Teacher attempts to explain/re-phrase the students' thinking.		2				2		The task/introduction affords multiple potential solution paths.		2

								3		Teacher uses techniques to actively engage students who do not volunteer (e.g., wait time, popsicle sticks, cold calling).		3		Teacher probes student to further explicate his/her strategy/thinking.		3				3		The task/introduction encourages/requires multiple solution paths and/or the contrast of different solutions.		3



		G		Monitoring Whole Class Understanding - INFORMAL						How Deep was the Math Being Assessed?				How Many Students are We Getting Data From?				What Does the Teacher Do with This Information?

								1		The monitoring only involved checking answers (i.e., "How many of you got 3/4 for #17?")		1				1

								2		The monitoring had to do with assessing students' execution of a mathematical procedure.		2				2

								3		The monitoring asked students to explain their reasoning or answer a why question.		3				3



		H		Monitoring Whole Class Understanding - FORMAL						How Deep was the Math Being Assessed?				How Many Students are We Getting Data From?

								1		The monitoring only involved checking answers (i.e., "How many of you got 3/4 for #17?")		1

								2		The monitoring had to do with assessing students' execution of a mathematical procedure.		2

								3		The monitoring asked students to explain their reasoning or answer a why question.		3



		I		Student Seeks to Clarify Mathematical Ideas/Reveals Confusion						How Cognitively Demanding is the Response?				How Cognitively Demanding is the Student's Question?				How is the Question Taken Up?

								1		Teacher ignores or dismisses the question.		1		The student asks about whether an answer is correct or not (i.e., a "WHAT" question) or a non-specific question (e.g., "I don't know how to get started!")		1		Acknowledged but not responded to.

								2		Teacher gives an explanation directly answering the student's question.		2		The student asks a specific question about HOW to do a procedure.		2		Answered by teacher.

								3		Teacher engages the student/class in answering the question (e.g., acting as a guide).		3		The student asks WHY something works.		3		Students engaged in answering it.



		J		Scaffolding the Mathematics in the Tasks						[Maintaining Cognitive Demand]				[Providing a Variety of Entry Points]

								1				1

								2				2

								3				3

















		?		Leftover FCs						* Handling Student Reasoning *				*Nature of Student's Idea*				*Students' Opportunity to Engage the Task*				*Nature of Teacher's Solicitations*

								1		Teacher dismisses student's nascent strategy and tells the student to use the target strategy (e.g., that's fine, but today we want to practice X)		1		Most of the student responses during this chunk consisted of only single-word responses (e.g., IRE).		1		Teacher solves the task for students before they have a chance to engage it.		1		Most of the teacher's solicitations during this chunk consisted of IRE-style questioning.

								2		Teacher explains why it is more desirable to use the target strategy (e.g. in this case using strategy X will help us find the solution more easily).		2		Most of the student responses during this chunk consisted of procedures (possibly including an answer) for how to solve a problem.		2		Students are handed the task and are told to get started with no teacher intervention.		2		Most of the teacher's solicitations during this chunk were of a procedural nature (i.e., how students solved a problem).

								3		Teacher tries to pose questions or re-frame the task so as to motivate the need for the target strategy.		3		Most of the student responses during this chunk consisted of extended explanations (multiple sentences with a reason).		3		Teacher engages students in brainstorming possible approaches to the task without explicitly showing them how to do it.		3		Most of the teacher's solicitations during this chunk asked students to explain why their answer/procedure makes sense.



		L		Navigating a Task's Language or Context						*Who Does the Navigating*				N/A				*Opportunity to Engage Task as Written*

								1		Teacher does not check if students are comfortable with the language or problem context.		1				1		Teacher boils the language or context out of the task, leaving only the quantities needed to get an answer.		1

								2		Teacher checks if students are comfortabel with the language or problem context, but does the work for the kids (e.g., defines unfamiliar words for students, paraphrases the problem context).		2				2		N/A		2

								3		Students and teachers work collaboratively to build students' understanding of the language or context in the problem.		3				3		Teacher gives students an opportunity to work with the task as stated.		3



		M		Building a Situation Model						* Who Builds the Model *				N/A				N/A

								1		Teacher tells students which quantities are relevant to solving the problem but doesn't explain why they are relevant/important.		1				1				1

								2		Teacher explains why certain quantities are relevant to solving the problem.		2				2				2

								3		Teacher engages students in a discussion about which quantities are relevant to solving the problem and how they are related.		3				3				3



		N		Interpreting a Representation						N/A				N/A				* Interpreting/Connecting Representations *

								1				1				1		Participants only talk about parts of a representation, but not what they mean (e.g., this is called the x-axis, this is called the y-axis).		1

								2				2				2		Participants analyze parameter changes within a single representation		2

								3				3				3		Participants make connections between different types of representations		3



		O		Generating a Representation						* Who Generates? *				* Autonomy in Generation *				N/A

								1		Teacher generates a representation but doesn't explain how/why the representation comes about.		1		The task/teacher tells what representation to use.		1				1

								2		Teacher generates the representation but explains how/why he/she does so.		2		A representation is chosen, but there is no real discussion on why it is appropriate.		2				2

								3		Participants work cooperatively to generate a representation.		3		Participants determine which representation would be most appropriate to generate.		3				3



		P		Performing Calculations						* Accuracy During Calcuations *				N/A				* Justifying Results *

								1		Participants make calculations without any means of checking accuracy.		1				1		There is no justification of results.		1

								2		Teacher emphasizes calculational accuracy (e.g., be sure to be careful with negative signs here).		2				2		The teacher provides an explanation relating to context/checking calculations to justify the answer.		2

								3		Participants discuss techniques that can be used during calculations to check accuracy.		3				3		Participants work together to check the solution after it has been reached.		3



















































































































































































Key for Dimensions

		KEY		Dimensions of Teaching for Robust Student Understanding

				Rich Math

				Cognitive Demand

				Access

				Accountability / Authority

				Formative Assessment

				Algebra-Specific Stuff





Robustness Criteria

		Criteria for Teaching that Leads to Robust Student Understanding (tentative, as of 2011-10-11)

		When mathematics teaching in algebra is of the type that leads to robust student understanding:

		1. It focuses on robust mathematical thinking. The emphasis is on mathematics that is deep and connected, which requires sense making rather than procedures, and has a high cognitive demand. This type of mathematics is connected, sensible, and useful.


		2. It provides all students access to engage mathematics. Not only does the teaching target all students, but it makes expectations explicit for all learners. This also includes providing all learners access to positive mathematics identities, so that they can see themselves as doers of mathematics.

		3. The teacher supports students to do the reasoning, rather than reasoning for them. Students have opportunities to make sense of the mathematics for themselves, and construct explanations of the mathematics for themselves and others.

		4. It is diagnostic (i.e., rooted in student reasoning, through formative assessment). The teacher elicits, challenges, and builds upon student reasoning, and uses it to guide the lesson.

		5. Algebra is used as a tool for modeling situations. Students navigate the language of a situation to build a mathematical model of it, by representing the relevant quantities with appropriate algebraic representations.





How we View Interactions

		In order to score a lesson, we need to break it into manageable chunks.



		1. Episodes segment lessons temporally.

		2. Facets describe what types of activity are going on during an episode (this is neutral - we aren't making statements about what is and isn't important yet)

		3. Facet characteristics tell us how to score the types of activity taking place.





Guidelines for Coding

		How are we chunking episodes?

		1. An episode ends when the class moves to a new part of the problem

		2. An episode ends if a new mathematical idea/strategy is being talked about

		3. An episode ends if the class moves from whole class to small group (or vice versa)

		4. An episode can be anywhere from about 45 sec - about 5 min (all of them might not be the same duration)

		5. Episodes might have themes: teacher presents the task, students ask for clairification or elaboration, 

		How are we coding within a particular episode?

		1. Determine which facets apply.

		2. The rubrics (the 1-2-3's) for a given Facet get coded just once for a given episode

				e.g., if there were 3 instances of Facet G in a episode, the rubrics for Facet G would only get coded one time

		1. For example, for "Deciding who gets called on," you'd mark that each time a kid gets called on

		What's the deal with the Situations?

		1. We aren't using Situations anymore to chunk out the lesson

		A bit question - will there always be video - might we need an additional pass. 

		How are we going to count this stuff?

		1. Counting the # of instances of Episodes that contain particular Facets

		2. Looking at the scores of the Facet Characteristics/Rubrics (i.e., how many 3's, 2's, and 1's of Facet B were there?)

		3. Looking at the proportion of Facets and how they scored (i.e., One lesson had 6 instances of Facet B, and the majority of them were high quality (3's))





Rationale behind Re-design

		As of July 1, 2011:

		What is the design rationale behind the ACTION 3.1 prototyping work?

		The re-design of ACTION is intended to address 2 big pieces of feedback came out of the Advisory Board meeting in June:

		1. The current version of ACTION only records the (presumed) ideal types of classroom activity. That approach won't allow us to capture VARIATION (i.e., what the middle-of-the-road teacher is doing). 

		2. The current version of ACTION focuses solely on teacher moves. However, classroom activity is also about how STUDENTS take up those moves. Our scheme should capture the INTERACTIONAL nature of classroom activity.

		How are we re-thinking the EoIs?

		Currently, the EoIs are events to be checked off. 

After our first meeting, we are thinking about re-framing them as "situations" to pay attention to, in which 3 or 4 different scenarios might play out. What we'd be checking off now is 1 of those several scenarios.

		What are the implications for our scoring rubrics?

		Currently, the EoIs are tallied and bundled, and the total score is used to generate a rubric score from 1 -> 4 for a given EoI bundle. This was always considered a temporary solution that might require a more sophisticated approach...

We've started talking about some possibilities for how we might need to rework the link between EoIs and the Scoring Rubrics. There are a few ideas on the table but nothing concrete yet.






And then | realized...

Why not create equivalence classes,
clustering all of these “things to look
at” into meaningful categories?
Here is the result...




The Five Dimensions of Powerful Mathematics Classrooms

The Mathematics

The extent to which
classroom activity
structures provide
opportunities for
students to become
knowledgeable,
flexible, and
resourceful
mathematical
thinkers. Discussions
are focused and
coherent, providing
opportunities to
learn mathematical
ideas, techniques,
and perspectives,
make connections,
and develop
productive
mathematical habits
of mind.

The extent to which
students have
opportunities to
grapple with and
make sense of
important
mathematical ideas
and their use.
Students learn best
when they are
challenged in ways
that provide room
and support for
growth, with task
difficulty ranging
from moderate to
demanding. The
level of challenge
should be conducive
to what has been
called “productive
struggle.”

The extent to which
classroom activity
structures invite and
support the active
engagement of all
of the students in
the classroom with
the core
mathematical
content being
addressed by the
class. Classrooms in
which a small
number of students
get most of the “air
time” are not
equitable, no
matter how rich the
content: all students
need to be involved
in meaningful ways.

Agency,
Ownership, and
[s[131414Y;

The extent to which
students are provided

opportunities to “walk

the walk and talk the

talk” — to contribute to

conversations about
mathematical ideas,
to build on others’
ideas and have others
build on theirs —in
ways that contribute
to their development
of agency (the
willingness to
engage), their
ownership over the
content, and the
development of
positive identities as
thinkers and learners.

Formative
Assessment

The extent to which
classroom activities
elicit student
thinking and
subsequent
interactions respond
to those ideas,
building on
productive
beginnings and
addressing emerging
misunderstandings.
Powerful instruction
“meets students
where they are” and
gives them
opportunities to
deepen their
understandings.



Note how this framework focuses
on the student point of view.

Four of the five dimensions have
to do with the ways in which the
students experience the
mathematics.




What's essential about this
framework?

Here are 5 central points.




Five central points about TRU:

1. The TRU Dimensions are necessary and
sufficient. That is,

If things go well along all 5 dimensions,
students will emerge from the
classroom as powerful thinkers.

If things go badly along any of the
dimensions, they will not.




Five central points about TRU:

TRU involves a fundamental shift in
perspective, from teacher-centered to
student-centered.

The key question is not:

“Do | like what the teacher is doing?”
It is:

“What does instruction feel like, from
the point of view of the student?”




Observe the Lesson Through a Student’s Eyes

* What’s the big idea in this lesson?
The Content e How does it connect to what | already know?

e How long am | given to think, and to make sense of things?
* What happens when | get stuck?
* Am linvited to explain things, or just give answers?

* Dol get to participate in meaningful math learning?
* Can |l hide or be ignored? In what ways am | kept engaged?

Agency,  What opportunities do | have to explain my ideas? In what ways
Ownership, and are they built on?
Identity e How am | recognized as being capable and able to contribute?

* How is my thinking included in classroom discussions?
* Does instruction respond to my ideas and help me think more
deeply?

Formative

Assessment




Five central points about TRU:

3. TRU does not tell you how to teach,

because there are many different ways
to be an effective teacher.

TRU serves to problematize instruction.
That is: Asking, “how am | doing along this
dimension; how can | improve?” can lead
to richer instruction without imposing a
particular style or norms on teachers.




Five central points about TRU:

4. TRU is NOT a tool or set of tools.
TRU is a perspective regarding what
counts in instruction, and
TRU provides a language for talking
about instruction in powerful ways.
With this understanding, you can
make use of any productive tools
wisely.




But we have tools, of course...

See
http://TRUFramework.org




Five central points about TRU:

5. TRU doesn’t compete with other
Initiatives; 1t works with them
and makes them stronger.

You can use it to “problematize” the
approaches you take.




The challenge(s), if you think TRU might

be a useful frame:

How does one go about validating it
(in my own Western context)?
How does one build an R&D agenda?
How does one compare and contrast
internationally?




Validation, Part 1:

While creating the framework, look at
videos of teachers known to be
effective. Do they do well on the

emerging framework?




Validation, Part 2:

Show people videos and see what they
comment on. Are their comments
consistent with the categories in the
framework?




Validation, Part 3:

Create a scoring rubric. Use a database
that has classroom videos as well as
classroom scores on tests of
mathematical thinking and problem
solving. See if scores on the rubric
correlate with scores on the math tests.




Building an R&D Agenda, 1

Create tools and make them widely
available.
See https://truframework.org/
and
http://map.mathshell.org/...




TEACHING FOR ROBUST
UNDERSTANDING FRAMEWORK

HOME INTRODUCTION TOOLS OTHER RESOURCES PUBLICATIONS PEOPLE CONTACT

FALS support mathematical sense-making

What is the TRU framework?

TRU is a framework for characterizing powerful learning environments in crisp and
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Mathematics Assessment Project
ASSESSING 21" CENTURY MATH

Welcome to the Mathematics Assessment Project

Tasks | Tests § PD Modules § TRU Framework § Standards

> Tests

» PD Modules

» TRU Math Suite

The Mathematics Assessment Project is part of the Math Design Collaborative initiated by the Bill &
Melinda Gates Foundation. The project set out to design and develop well-engineered tools for formative
and summative assessment that expose students’ mathematical knowledge and reasoning, helping
teachers guide them towards improvement and monitor progress. The tools are relevant to any curriculum
that seeks to deepen students' understanding of mathematical concepts and develop their ability to apply
that knowledge to non-routine problems.

\ *» More about the Math Assessment Project

Formative Assessment Lessons: Classroom Challenges

100 lessons for formative assessment, some focused on developing math concepts, others on solving non-routine
problems. A Brief Guide for teachers and administrators (PDF) is recommended reading before using these lessons for the
first time.

Summative Assessment Tasks

A set of 94 exemplar summative assessment tasks to illustrate the range of performance goals required by CCSSM. The
tasks come with scoring rubrics and examples of scored student work.

Prototype Tests

Complete summative test forms and rubrics designed to help teachers and students monitor their progress using a range
of task types similar to the Tasks' section.

Professional Development Modules

5 Prototype modules that encourage groups of teachers to explore the practical and pedagogical concepts behind the
materials, such as formative assessment, collaborative learning and the use of unstructured problems.

The TRU Math Tools Suite

The Teaching for Robust Understanding of Mathematics (TRU Math) suite is a set of tools with applications in Professional
Development and research based around a framework for characterizing powerful learning environments.

Mathematics
Assessment
Resoarce

Service

f Tools for School
and District
Leaders

The MathNIC project has
released free tools to help
schools and school districts
be more effective in
organizing for improvement,
supporting teaching and
learning, and communicating
with parents and the
community. Visit mathnic.org
for details.

.

@

[ 1cMI Awards

Hugh Burkhardt and Malcolm
Swan have received a
prestigious award from ICMI for
the team's work in Math
Education.

Read more...

\

 REA/CRESST Report

The Classroom Challenges are
central to Research for Action's
report on the MDC's Influence
on Teaching and Learning.

L

Free to Schools

All our materials can be
downloaded for free and may
be reproduced as-is for non-
commercial use. Precise terms
vary between materials.
Enquiries to:

map.info@mathshell.org.

-
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A Tool for Planning for and Reflecting on

Teaching

The TRU Conversation Guide is
designed to foster reflective
conversations about instruction.




Frame each dimension with questions:

The Content

How do ideas from this unit/course develop in this lesson/lesson
sequence?

Cognitive Demand

What opportunities do students have to make their own sense of
important ideas?

Equitable Access to Content

Who does and does not participate in the meaningful work of the class,
and how?

Agency, Ownership, and Identity

What opportunities do students have to explain their own and respond
to each other's ideas?

Formative Assessment

What do we know about each student's current thinking, and how can
we build on it?




... and expand the questions,

to problematize instruction.

That is: Ask a series of questions that
help to plan for instruction that
provides students with deeper
opportunities along each of the five
dimensions.




The TRU Conversation Guide

Core Question: What opportunities do students have to make their own sense of mathematical ideas

We want students to engage authentically with important mathematical ideas, not simply receive
knowledge. This requires students to engage in productive struggle. They need to be supported in
these stru

Ll . opportuni
GU|de. but our go|

to make tH Core Question: Who does and does not participate in the mathematical work of the class, and how?

A Tool for Teacher Learning and Growth'

All students should have access to opportunities to develop their own understandings of rich mathematics, and

P|to build productive. ical identities Enrany numher of reacone it can he extremaly difficnlt to nravide

at oppo this access to e|
What opport ency, Ownersh P, and Iden ty

to make theijrecognize who
ways of organid Core Question: What opportunities do students have to explain their own and respond to each other’s

mathematical productive acti

Think about| mathematical ideas?

o What op|

o How stu

o How the| Many students have negative beliefs about themselves and mathematics, for example, that they are “bad at

Th M h removin, math,” or that math is just a bunch of facts and formulas that they're supposed to memaorize. Our goal is to
e a ematlcs o Whatre Pre-g support all students—especially those who have not been successful with mathematics in the past—to develop

aleal What o a sense of mathematical agency and authority. We want students to come to see themselves as mathematically
Core Question: How do mathematical ideas from this unit/course develop in this lesson/lesson sequence? g w:?cthr; N : utptpur 1 capable n i e but b 2 g
student to pal
® Ml % Isolvers,

Students often experience mathematics as a set of isolated facts, procedures and concepts, to be DI | T Formative Assessment
rehearsed, memorized, and applied. Our goal is to instead give students opportunities to Core Question: What do we know about each student’s current mathematical thinking, and how can we
experience mathematics as a coherent and meaningful discipline. This means identifying the Think about: build on it?
mzortant n:athe(rjnatllcgl ideas behtmf factshaniproced:resé .hlghll.ghtl'mlg connet::htonls between skills @ w:; We want instruction to be responsive to students’ actual thinking, not just our hopes or
and concepts, —‘fm relating concepts 9 each other r?o Justina §|ng € lesson, buta soAacAross mani assumptions about what they do and don’t understand. It isn’t always easy to know what students
Ies§ons and units. It also means engaging students with c.entrally important mathematics in an o WhicH What| 3re thinking, much less to use this information to shape classroom activities—but we can craft tasks
active way, so that they can make sense of concepts and ideas for themselves and develop robust o WhicH Le;sn"; and ask purposeful questions that give us insights into the strategies students are using, the depth
networks of understanding. partic| .| of their conceptual understanding, and so on. Our goal is to then use those insights to guide our

math

. o What instruction, not just to fix mistakes but to integrate students’ understandings, partial though they
The Mathematics o Langu may be, and build on them.
acilit
How will important mathematical How did students actually engage How can we connect the o What ormativé Assessm

[«

ideas develop in this lesson and with important mathematical ideas  mathematical ideas that surfaced in ways © Pre-observation Reflecting After a Lesson Planning Next Steps
unit? in this lesson? this lesson to future lessons? stude : What do we know about each What did we learn in this lesson Based on what we learned about
Think about: ° Hﬂ\hft student’s current mathematical about each student’s mathematical  each student’s mathematical
o The mathematical goals for the lesson. partic N thi'nking,'and how does this lesson thinking? How was this thinking built thinkin.g, how can Yve (1)‘Iearn more
o What connections exist among important ideas in this lesson and important ideas in past and future lessons. [<] bu'||d onlits ong clieiii: e (@) buildan i
o How math procedures in the lesson are justified and connected with important ideas. Wil el - . . 5

N . . N o What opportunities exist for students to develop their own strategies and approaches.
o How we see/hear students engage with mathematical ideas during class. e o What opportunities exist for students to share their mathematical ideas and reasoning, and to connect their ideas to others’.
o Which students get to engage deeply with important mathematical ideas. o What different ways students get to share their mathematical ideas and reasoning (writing on paper, speaking, writing on the
o How future instruction could create opportunities for more students to engage more deeply with board, creating diagrams, demonstrating with manipulatives, etc.).

o

Who students get to share their ideas with (e.g., a partner, the whole class, the teacher).

How students are likely to make sense of the mathematics in the lesson and what responses might build on that thinking.
What things we can try (e.g., tasks, lesson structures, questioning prompts such as those in FALs) to surface student thinking,
especially the thinking of students whose mathematical ideas we don't know much about yet.

What we know and don't know about how each student is making sense of the mathematics we are focusing on.

What opportunities exist to build on students' mathematical thinking, and how teachers and/or other students take up these
opportunities.

mathematical ideas.

o o

o o




Agency, Ownership, and Identity

Core Questions: What opportunities do students have to see themselves and each other as powerful doers
of mathematics? How can we create more of these opportunities?

ative beliefs about themselves and mathema for example, that they are “bad at
ta bunch of f nd formulas that they're supposed to memorize. Our goal is to
support all ¢ t pecially those who have not been suc | with mathematics in the past—to develop
a sense of mathematical agency and ownership over their own learning. We want students to come to see
themselv s hematically capable and competent—not by giving them easy successes, but by engaging
them a e-makers, problem solvers, and creators of mathematical ideas.

What opportunities might exist for How have we seen students explain
students to generate and explain their their own and respond to each other’s
own ideas? To respond to each other’s ideas? What has that looked and
ideas? How can we create more sounded like in specific cases?
opportunities?

Things to think about

Who generates the ideas that get discussed?

What kinds of ideas do students have opportunities to generate and share (strategies, connections,
partial understandings, prior knowledge, representations)?

Who evaluates and/or responds to others’ ideas?

eeply do students get to explain their ideas?
How does (or how could) the teacher respond to student ideas (evaluating, questioning, probing,
soliciting responses from other students, etc.)?
How are norms about students’ and teachers’ roles in generating ideas developing?
How are norms about what counts as mathematical activity (justifying, experimenting, connecting,
practicing, memorizing, etc.) developing?
Which students get to explain their own ideas? To respond to others’ ideas in meaningful ways?
Which stu em to themselves as powerful mathematical thinkers right now?
How might we create more opportunities for more students to see themselves and each other as
powerful mathematical thinkers?




To support collegial observations,

we offer the
TRU Observation Guide,

Which highlights things to look for is
a lesson is going well.

The guide can be used by coaches or
TLCs for planning and debriefing
classroom observations...




The TRU Observation Guide

COGNITIVE DEMAND
/rhe extent to which classroom interactions create and maintain an environment of productive
. . intellectual challenge conducive to every student’s deepening und ding of disciplinary content
The TRU Observation Guide: and practice: e ot aracbueiun emsie
EQUITABLE ACCESS TO CONTENT
Each studer
A TOOI fOf TeaChers, coaChesp and P rOfESSIOI'\al + Engage: The extent to which classroom activities invite and support the meaningful engagement with core
tat | content by all students. Finding ways to support the diverse range of learners in engagin,
Learning Communities with chf SR e [ndng WAvE o Suepert geof gaoine
*oActively 7 7 AGENCY, OWNERSHIP, AND IDENTITY
THE CONTENT their cu| Each student..
*  Workst The extent to which every student has opportunities to explore, conjecture, reason, explain, and build
[the extent to which central disciplinary ideas and methods, as represented by State or National habits ¢| c"”k‘” bute| on emerging ideas, contributing to the development of agency (the willingness to engage
This TR | Standards, are present and embodied in instruction. Every student should have opportunities to * Reason; ::?f;::n'tnu academica FORMATIVE ASSESSMENT
coaches, (IR R c{r{ant il fmd L de»:e.'op (el drscrpI:nnryl h"?m tisliiel connec ideas, aski | Each stude| The extent to which classroom activities elicit all students’ thinking and subsequent interactions
({TRU) I'ra| Teachers should have opportunities to consider and discuss how each lesson’s objective connects to know N
e . 4 . . | diagrams..| «  Takes ¢| r€spond to that thinking, by building on productive beginnings or by addressing emerging
aneobse| the big ideas and practices they want students to develop over time. Explaing . . w
demand; before { Actively lis in plani| Misunderstandings. High quality instruction “meets students where they are” and gives them
highlight| £2ch student... Teachers... «  Continu and builds on indi/| 6pportunities to develop deeper under d both as shaped by the teacher and in student-to-
classroor thetear| * SUPPOMSC| o Agks q| Student interactions.
produce | = Engages with grade level content in = Highlight important ideas and provide developing that
. . - . . 3t sU Each student... Teachers...
The most ways that highlight important opportunities for students to engage with them * Otherfoc| = Explains, ir applyin
planning information, concepts, and methods * Use materials or assignments that center on key reflectson| o gyiids(| * Explains their thinking, even if * Create safe climates in which students feel free to express
by reflect| *  Has opportunities to develop ideas, connections, and applications * Participate help ot somewhat preliminary their ideas and understandings
Guide, wl productive disciplinary habits of mind = Explicitly connect the lesson’s big ideas to what What oppo disciplinar| + poidsc| *  Sees errors as opportunities for | *  Use materials that elicit multiple strategies, and have
This Guia| * Has opportunities to reason about has come before and will be done in the future they suppo accoun new learning students explain their reasoning, in order to gain
Californiz| disciplinary issues, both orally and in = Support the purposeful use of academic s0 that they « Other focal § througl| * Consistently reflects on their information about student’ emerging understandings
Foundati writing, using appropriate academic language and other representations central to elabore work and the work of peers * Flexibly adjust content and process, providing students
':"‘F’“’"'(‘;'I language the discipline | « otherfod * Sees fellow students as opportunities for re-engagement and revision
‘I"":;::“c * Explains their reasoning processes as * Support students in seeing the discipline as being In what ways ¢ resources for their own learning | * Provide timely and specific feedback to students, as part
Universit well as their answers. coherent, connected, and comprehensible every student * Provides specific and accurate of classroom routines that prompt students to make
We are ir| feedback to fellow students active use of feedback to further their learning
Tool for || ® Other focal points for observation: V:hé:; OPPC 4 Makes use of feedback in * Create opportunities for students’ individual and
thinkers, tc ! ) : .
Suggeste and demor revising their work collaborative reflection on their knowledge and learning
Schoenfe| What are the big ideas in this lesson? How do they connect to what has come before, and/or « Other focal points for observation:
‘;::L-E’;I;: establish a base for future work? How do the ways students engage with the material support the
development of conceptual understanding and the development of disciplinary habits of mind?
This maty What opportunities exist for all students to demonstrate their understandings? What opportunities
other rig] exist to build on the thinking that is revealed? How do teachers and/or other students take up these
opportunities? Where can more be created?
Goal: All sty
deeper und
Goal: All stud
the class. Dive
strategies, res
Goal: All'st
Goal: All students work on core disciplinary issues in ways that enable them to develop conceptual to engage |
understandings, develop reasoning and problem solving skills, and use disciplinary concepts, tools I
and methods in relevant contexts. Goal: Every student’s learning is continually enhanced by the ongoing strategic and flexible use of
technigues and activities that allow students to reveal their emerging understandings, and that
provide opportunities both to rethink misunderstandings to build on productive ideas.




AGENCY, OWNERSHIP, AND IDENTITY

The extent to which every student has opportunities to explore, conjecture, reason, explain, and build
on emerging ideas, contributing to the development of agency (the willingness to engage
academically) and ownership over the content, resulting in positive mathematical identities.

Each student...

® Takes ownership of the learning process in
planning, monitoring, and reflecting oh
individual and/or collective work

® Asks questions and makes suggestions that
support analyzing, evaluating, applying
and synthesizing mathematical ideas

® Builds on the contributions of others and
help others see or make connections

* Holds classmates and themselves
accountable for justifying their positions,
through the use of evidence and/or
elaborating on their reasoning

Teachers...

Provide time for students to develop and
express mathematical ideas and reasoning
Work to make sure all students have
opportunities to have their voices heard
Encourage student-to-student discussions and
promote productive exchanges

Assign tasks and pose questions that call for
mathematical justification, and for students to
explain their reasoning

Employ a range of techniques that attribute
ideas to students, to build student ownership
and identity

* Other focal points for observation:

What opportunities do all students have to see themselves and others as proficient mathematical
thinkers, to grapple with challenges and construct new understandings, to build on others’ ideas,
and demonstrate their understandings? How can more of these opportunities be created?

Goal: All students build productive mathematical identities through taking advantage of
opportunities to engage meaningfully with the discipline and share and refine their developing ideas.




The first version of the Observation
Guide was actually built by San
Francisco Unified School District, and
it’s being used in a number of school
districts across the US.

So, these ideas work at the “ground
level.” They’re not just “academic.”




Building an R&D Agenda, 2

As suggested above, make your tools

widely available so other researchers

can use them. Collaborate with school
districts to get “real world data.”




Collaborations:

TRU is used in New York, Chicago, and
San Francisco. Many of our partners are
building tools, adding to the work.
Colleagues in China, England, France,
Germany, Japan, Israel, and Singapore
are also working with the ideas.




Building an R&D Agenda, 3

Look into mechanism.

* What kinds of teacher learning
communities can we support?

* How do we document changes in
teacher understanding? In teachers’
practices?

*In student behavior, as well as student

learning?




International Comparisons

| am particularly interested in how these
ideas do or do not make sense in China.
From what | know, there are some
systematic differences in cultural
context:




Comparisons with China, Issue 1

In China there is more of a focus on the
teaching and the lesson, less on the
students (compare Chinese and
Japanese Lesson Study, for example).
Does TRU, which is student-focused,
seem too strange?




Comparisons with China, Issue 2

TRU Dimension 4, “Agency, Ownership,

and ldentity” is a very Western idea.

Does it make sense in the Chinese
context?




Comparisons with China to come...

| am collaborating with Yu-Liang Chang

(5RFHE) from Taiwan. It will be good to
see what directions our collaborations

take, and if they can spread!




Thank you!




Extras, part 1:
What happens when people look at
classroom videos.




Every time a group looks at videos,
there are lots of comments about what
the teachers are doing, and what it
must feel like to be a student in their
classrooms.




And every time, it is easy to
organize everything they say into
five categories.

Let’s see what we’ve got...
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Cognitive
Demand

Do the students
have opportunities
for sense making —
for “productive
struggle,” engaging
productively with
the mathematics?
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Access and
Equity

Who participates,
in what ways? Are
there
opportunities for
every student to
engage in sense
making?
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Agency and
ldentity

Do students have the
opportunities to do
and talk mathematics?
Do they come to see
themselves as “math
people,” or people
who cannot do
mathematics?
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Formative
Assessment

Does classroom
discussion reveal what
students understand,
so that instruction can
be adjusted for
purposes of helping
students learn?



Do these tools make a difference?

Here are some data.




Implementation and
Effects of LDC and MDC
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Joan Herman, Scott Epstein, Seth Leon, Deborah La Torre Matrundola,
Sarah Reber, and Kilchan Choi
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on Evaluation, Standards, & Student Testing
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MDC = “Math design
Collaborative,” which
was designed to help
implement the
Formative Assessment
Lessons.

The results:




Participating teachers were expected to
implement between four and six Formative
Assessment Lessons, meaning that students
were engaged only 8-12 days of the school

year.

Nonetheless, the studies found statistically
significant learning effects of approximately
4.6 months for the Formative Assessment

Lessons.




Why?

The teachers learn TRU-related

techniques that they use in their

regular instruction — our desired
“multiplier effect.”




Here’s a recent study:

A

" RESEARCH for ACTION

MDC’s Influence on Teaching and Learning

Prepared by Research for Action
February 2015




1. MDC Helps Implement the Core Common State Standards

Teachers agreed that:

MDC Classroom Challenges are effective in providing a curricular resource for teachers in addressing the CCS5.

Using the MDC Classroom Challenges has helped me implement the CCS5. SlID
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The vast majority of teachers reported that the Classroom Challenges were supporting their
implementation of the Core Common State Standards. As one high school math teacher said:

I do [think participating in MDC will help me teach the Common Core]. Because the
common core is all about “do fewer things better.” We want to be able to get into these
investigative things, and we want to be able to emphasize reasoning over mechanics,
and so this is dead on that.

2. MDC Supports Teaching as Coaching

Almost all participating teachers indicated that the role of teacher as instructional “facilitator”
or “coach,” which is embodied in the Challenges, supports increasing students’ mathematical
understanding. Compared to providing direct instruction, coaching enables students to take on a
more active learning role.

I've been teaching for 36 years, and teaching the same way.
It’s hard to change; to teach an old dog new tricks. But now
that I'm doing it, | love it....At first, | felt like, I'm not
teaching! [laughs] But now | realize that they really are

98 % learning, and doing more on their own. And | don’t have to
stand up there, and teach my heart out, and they [are] just
looking at me and still not getting it. Now...they’'re probably
learning more. — High school math teacher
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Teachers agreed that the teacher
taking on the role of facilitator coach
strengthens students” mathematical
understanding.




3. MDC is Raising Teachers’ Expectations

The Classroom Challenges are rooted in the rigorous
demands of the CCSS and designed to raise the level of
mathematical content in instruction. Teachers reported
that the Classroom Challenges were increasing their
academic expectations for their students.

n= 605

Teacher respondents agreed that
using the MDC Classroom Challenges
raised their expectations for students’
mathematical work.

4. MDC Provides Effective Teaching Strategies and Changes Overall Instruction

Teachers agreed that:

0/
Using the MDC Classroom Challenges has helped me find effective strategies for teaching my subject content. 88: ':?
Using the MDC Classroom Challenges has helped me create an environment that promotes mathematical discourse, {Hf
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The vast majority of MDC teachers reported that the lessons provided them with effective
strategies for teaching math and strengthening mathematical discourse in their classrooms.

The students actually talk about math and they are actually having debates and they are
debating between who is correct. Before, without this type of teaching, they never talked
about math. It was always the teacher talking and they never got into good discussions
or justify their answers, and they were never responsible for understanding what other
people were thinking as well. — High school math teacher

In addition, teachers reported that MDC practices were affecting their instruction, even when
they weren’t using the Challenges.




Teachers agreed that:

Cos

The Classroom Challenges have become an important part of my instructional practice. ?-I"."”
QL 07
| use MDC instructional strategies during non-MDC instruction. 85 ¥
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At least three-quarters of MDC teachers said that the lessons had become important to their
instructional practice and that they were infusing strategies from the Classroom Challenges into
their ongoing instruction.

High school math teachers reported:
This has expanded me to do more work in groups, even more than | have done in the past.

I think it’s helping us grow as teachers in how we question the students.

It has definitely made me more aware of putting the responsibility on them-for them to
be their own learners and | love the questioning technigque and being their facilitator to
learning. It has definitely changed my way of teaching.

5. MDC Offers Formative Assessment

Teachers agreed that:

Using the MDC Classroom Challenges has helped me learn new ways to include formative assessment in g879%
my classes. o

Using the MDC Classroom Challenges has helped me leamn detailed information about my students’ 830,
math strengths and weaknesses. -
Using the MDC Classroom Challenges has helped me provide students with more detailed 76%
feedback about their work. i
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Large majorities of MDC teachers agreed that using the lessons helped them incorporate more
formative assessment in their classes, learn information about students’ math strengths and
weaknesses and give students more detailed feedback about their work. In interviews, teachers
reported that analyzing the pre-assessment and post-assessment enabled them to identify gaps
in student knowledge and detect growth. Teachers also reported using information about
students’ misconceptions to develop feedback questions or re-teach content.
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